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“Hot Spots Analysis and Reporting Program”

HARP integrates all of the data management, dispersion and risk
analysis functions required for statewide air quality management
into a single windows-based program.
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Project initiation
— Initiated in July 1995 in support of Assembly Bill 2588, Air Toxics “Hot
Spots” Information and Assessment Act

Release schedule

- Database management module completed and deployed in June
1996

- Risk analysis module developed (1999-present) in parallel with
development of risk analysis guidelines by Office of Environmental
Health Hazard Assessment (OEHHA)

Public release expected summer of 2003
Fundlng/Sponsor
— Funded by California Air Resources Board (CARB)

Contractor

— Software designed and written by Dillingham Software Engineering,
Inc. (DSE)

Deployment
— Expected summer of 2003
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Uniform data reporting

— Standardize reporting of emissions data state-wide
Electronic data exhange

— Transmit emissions data to/from CARB and districts
Compatibility with CEIDARS database

— Wimilar to RAPIDS and NEI
Standardize analysis

— Standardize emission inventory, dispersion and risk analysis by
integration into one program

— Strict compliance with OEHHA guidelines for risk analysis
methodology (similar to HHRAP)

Royalty-free distribution

— Software will be available at little or no cost, including public domain
street maps, census data and terrain elevation data

Turn-key system

— Includes everything for data reporting, dispersion analysis, risk
analysis, GIS. No third-party software required.
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HARP Program Organization
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Four Flavors of HARP i) ~—1

webHARP
Web-based interface to HARP
analysis functions

HARP Desktop/Framework
emissions inventory database, dispersion analysis,

. k 1 o o t t d GIS . f k lb o /3 Test - Microsoft Internet Explorer
risk analysis, integrate ; framework libraries A
dedack ~ = - ([0 A Qoeach GyFavorbes Tiveds F | I?
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02071 _56_SCC_VEN_1006
0201 _55_SCC_VEN_1006
02011 _B_SCr_VEN_1005
0201 _5F_SCC_VEN_1006
0201 55 SCC_VEN_1005
02071 _56_SCC_VEN_1006

)

HARP Express
Spreadsheet for streamlined input of data. Run
HARP dispersion and risk analysis from Excel

HARP Regional Data Integrator
batch processing of dispersion and
risk on a large scale
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HARP Framework

HARP Programs

HARP HARP HARP
RDI Express webHARP
’ Desktop (Regional) (Excel)
v HARP Framework/Dynamic Link Libraries
Emissions . . .
Inventory Dispersion Risk GIS
Module Module

Database
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Data Entry and Management
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e |Interactive Data entry

- Facility, device, process, emissions, stacks, buildings, property
boundaries

— Error checking/validation
- Pick-lists for pollutants, SCC, SIC, etc.

— Conversion of facility and stack locations between coordinate systems
and datums

e Reporting

— Emission inventory standard reporting forms

— Emission summary by facility and process

- Q/A reports

— Prioritization (ranks facilities based on California rules)
e Read/write transaction files

— Allows exchange of data between consultants, facilities, districts, and
state

Dillingham Software Engineering, Inc.



Database Organization

FACILITY
—>»| STACK |e .
—>»| DEVICE
L> PROCESS |——
__,| BUILDING/ L’ EMISSION
PROPERTY
L> POLYLINE
L> VERTEX
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[FiHARP - Reporting Year 1998 . -, L y —

Fit

Facility Data - Inventory Year 19938

Device Data - Inventory Year 1998

Data editing

Process Data - Inventory Year 1998

Emiissions Data - Inventory Year 1998 wi ndows'

i Stack Data - Inventory Year 1998
gdd  Duplicate  Delete  Save Lisk Undo  Mext Prewious Goto Help  Exik

| STACK INFORMATION

Page 1 I Page 2 I

ldentification [1]

M arre: D
Facilty [PROSPECT OIL 1001

Stack Mame PROSPECT STE. 1 Stack parameters

levation [ft] I?E Temp [F] 200
Releass He (] [30 Rate facfm]  [753.9622 |/ Calculate Rate |

Press button

stask Diam. (][4 Wel. [fpm] IEy l| Calculate Vel |
to change
Locatian Coord i nate
East |4?4. 55 D aturn IN’E‘DE? Change coordinate system S

spstem

Moarth |3634.405 Coord. System ILITM
Lnits Ikm Zone |1 1
Spheroid II:L.&.HKEHEE Locating kMethod I I

Releaze Type
= Release T@nt i~ Volume 0 Area i E@

T |2 default I IN

Release type




Coordinate System Conversions

im. Coordinate Conversion

Accept  Cancel

=101 x|

rUszer Input Coordinates

-C
East  [474.2
Moth 3634
U nits Ikm

oordinate Syztem
= UTH Zone 10

= UTH Zone 11

" Teals Albers

" Geodetic [Lat/Lon]

— Datum
v MADZT
= NADE3

e WESEE [GPS WE584 iz
approw. zame az NADE3]

Other Coordinate E gquivalents

Update | [T Swap Zones

Latitude [degrees) |32.8454?89?EEB1 3 |32.84553?4??EIB1 |32.84553?4?522EIE
Teale-Albers MAD 27 MAD 83 copy | WGES 84

East [m) |255331 9763435979 |255245.?3'I 43697 |255245.?3'I 745209

Marth [rm] I-E?DESE.SDBEESBDE I-E?EME?.I:II:IS?#EMSE I-E?EME?.EII:IS?E#EDE

Stacks and facilities can
be entered in several
coordinate systems and

UTH MAD 27 copy | MAD &3 copy | WGES 84
UTM East(km)  [a742 [7a1z00m7emi82s [ara1z0aa7em1 datums. All are
UTH Morth [km] — [3534 [38341973maese25  [w3sq97amso converted to common
Zone 11 [ [11 system for analysis.
GEDDETIC NAD 27 MAD &3 copy | WGS 84
Longitude [degrees] [-117.275695535676  |117.276554711042  |-117.2765547110
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[FlHARP - Reporting Year 1998 5|| S

Facility Data - Inventory Year 19938

IEBuiIding Geomeky - 10| =l =L
Save Add Delete List Mext Previous EditPoints Redraw Zoom  Options Help  Exit Ed it bu i Iding and
Faciity D _| [1002 Buiding D |0 property parameters.
Facility |.‘3-|:ME ARSEMIC CORP. D ezcription IL,{':,E |
S M
Coounty |Sﬁ«N DIEGOD Height [m] |41 |
Air Basin 54N DIEGD Elevation [ft] ~ [220 |
Dristrict |S.f1‘-.N DIEGO COUMTY APC Tier |1

|= default I IN

Rel. East (m] [136.09 UITH East (m) [475056.54 & Edit Buildings

Fiel. Narth (m] [112.64 UTM North () (5330034 | ¢ Eit Property
i, Building Boundary Points

- Add Delete Sort Redraw  Help  Exit

=10l x|

/____i___— Building 0 Tier 1

Plat Order

E ast Location [m]| M arth Location [m]
-10 1]

40

40

-10

-20

Stack
location

[y I R TR ]

Building vertex
locations

Building tiers

Property boundary
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Reporting
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Q/A Reports

/A Reporks

Print  Exit

Al Facilities

" Selected COMAB/DIS

Cournty | \

Air B asin |
Driztrict |

Select EO/AE/DIS |

= UTM Range

Eazt
ki, | |

b &, | |

Zone

£ User Defined Facility List

\ Eacilities List File

V4
D 4SHARPYH arplygSCODE H arpbd ainhfacility. fac

2 Stacks

3 Devices

QA Reports

% without emizsio

4 Processzes

Select types
of reports

i

ithio
hout emiszions

ithout emizsions

Select which facilities

Info
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Emissions Reports

Facility Summary Report

Print Help Exit

= 1 Aldehpdes
= 2 Aromatics |
= 3 Aromatics ||
= 4 Aromatics ||
= 5 Organics |
= B Organics I
= 7 P&H Dioxing
= 8 Metalz |

= Metalz ||

= 10 Metals 9

% Al reported subglances

Chermical Lizt File

Select which
chemical groups
to include in

Select which
facilities to include

report

&% Selected CO/AB/DIS

CoLinky

Air Basin |SD
District B
Select CH/AAB/DIS |
= UTHM Range
Marth 1 E ast
Min. | / |

Zone

= Uszer Defined Facili

Eacilitiez List File

(

it

0y HARPYHarpD evhcodehH arphd ain',

|D:'\H.&H PsHarpl e codehHarphd aintfacility. fac

\I

You can define your own groups
of chemicals or facilities and
save them as lists
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Emission Reports

[FlHARP - Reporting Year 1998

Edit Data Reports Transactions Analysis Project  Utilities Help  Exit

X

Facility Summary Repork
Print Help Exit

Facility emission
summary report.

I
W Report
Print Zoom  Prewious page DNext page First Page Last Page Exit
el M sfwl Q-]
[
HOTZZEO TS AWALYSIS RWO REECRT DNE W3 YEd
FACILIYY 4ark@dhRY - RLL KREEMORYED SUESIRNCES
O0ly/06/03
OOHTY: Exd
ATRERSIV: 350
DISTRICXY: 350
EACTLITY HIiE FSIC
AODRES S
B R E e e e Pt Eiil TTENT Bl 82 02
L CITY 2IF IOXIC JESIACE In LES IRy
2001 AAR HIT REERTH 1382 Theamdwry, hexawalent (& compounds ) 1854028939 0.200
43678 ORST ELWD
LA XLLR
L ioo2 AE ARSENIC CORE. 1382 |0| hesenic conpounds (Lnoeyanicy | O 1 b yOba ola b Enibbe 1013 1.000
= 101 ELUEEIRD LW heaenic coprusds (inocgunic) 1016 1.000
Lh XLLR
2000 ODILLINGH A DOWITS 2393 howmaic compouida (inocgaaic) 1016 10.000 e
132343 QORST ELVD
Lh XLLR
1001 ERISEECT OIL 1382 |0 hcsanic compounds (Lnocyanicy |01z bedObaolebe Brnibbe 10135 15.000
. .
WYSIWYG preview window
B - - -
| allows viewing, browsing
. .
d and printing or reports.
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Inventory Reporting Forms

i. Inventory Repork k

File Zoom Previous Page MNext

sl 18 aw Q|-

Page First Page Lask Page

CALIFORN I, EMISE ION INVENTORY DEVELOPMENT ANDREPORTING BVETEM II[CEIDARS 1)
REvIEW ANDUPDATE REPORT - DA TABASE Y EAR: 2
FACIL MY INFOR MATION

COUNTY 1D
ar

AIR BASIN
o

DISTRICT ID PERSOMN v v v v v v v i 00y
o

FacILmy 1D ACTONCODE, DWTE
[T [T TF

IMy ENTORY WEAR

FACILITY NeME
JCRE AR CaFP.

ADDRESIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

MYy 0y v v i1, Z".‘||_|_|_|_|_| g

CDNTP.CTFERSJN,,,,,,,,,,,,,,,,,,,,,,,,, PHJNEl_l_l_l-l_l_l_l_l_l_l_l

FACILITY SIC L NUMBER OF EMPLOYEES

LITI.IZEINE“

UTMEAST UTI NORTH
it amag

RN G
COMPANYMAME) | ) ) )y 0y v i1y

ADDRESL{IIIIIIIIIIIIIIIIIIIIIIIIIIIII
FELT R

ATTENTON | |, |

I:I-I—"I-IIIIIIIIIIIIIIIIIIIII S.I-'l:l'-I-EI_I_I lel_l_l_l_l_l
(=1}

I ]

= [m] S

FPJ:ILWCI'I"{'D:IDEHH AIRS ADCR SUBCOUNTY ID

ARES DESIZHATION ooy WoZ,_ oz, L, a0

FAZILIMTY PHASE FACILITY STATUS FORECASTID , FRIORMY

Prepared by Jet DIlingham

Dillingham Software Engineering, Inc.

Standardized forms can be

{ populated with current facility
PRTRETRE P B | data, printed and mailed to
facilities for updating and
submission.



Dispersion Analysis
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Graphical User Interface
- Spreadsheet-like interface similar to Excel
Integrated
— Communicates with data management and risk analysis modules
Builds source input for ISC
— Extracts data from emissions inventory database
Builds receptor input for ISC
— Grids
— Property boundaries
— Sensitive receptors
— Census blocks
— Pathway receptors
Cumulative risk
- Handles multiple sources for cumulative risk
— Assumes unit emission rate and computes GLC by post-processing

Dillingham Software Engineering, Inc.



e Building downwash
— Automatic building downwash calculation using BPIP
— BPIP has been converted into a DLL for speed

e Elevation lookup

— Automatically determines elevations of sources and receptors from
DEM data

— DEM data is public domain

e Census block receptors
— Public domain Census 2000 data is included

- HARP automatically adds census block receptors to ISC input file for
a user-specified geographic range

Dillingham Software Engineering, Inc.



Dispersion/Sources [E=

Grab a facility from the
database and add all of its
stacks to the dispersion run.

[Elpispersion - D:\HARPHarpDev', PROJECTS' demo’,DEMO.ISC

Sources  Cptions Ll

In:‘-ﬂ't Entire Eacility
i election Filter
Coritn Delete Row(s) Range (m) 3000 CodNgy
Sourc  Delete &l Sources from
Grid Flece Auto-generate Source IDs FEET LUTME 474000
— Fillin elevations LIThM 3634000
Prop. Boufay | LT Zone 11
Senzitive Fecs I D
: Facility Stack
Census Blocks I Source D Facility 1D Name County  Air Basin District S D Mame
Pathway Rec. I =001 1001 PROSPEL 37 =0 =0 1 PROSPELC
002 1002 ACKME AR 37 =0 =0 1 ACMWE STI
Metearoiogy ||| =3 1002 ACME AR 37 5D =) SECOND
Output | =004 2001 AL AUTC a7 5D =D RST ST4
— 5005 3000 DILLIMGH: a7 5D sD ST ST4
Ermizsion B ates I
Denwsition and_ | You specify a central location
Dispersion analysis and range. HARP will add all of
window, source sheet the stacks in that area to the
analysis.

4 |

Stacks to be included in the
Pitval (f"3) : . : .
PARAMETER NAME: soPitvol dispersion analysis appear in

“Yolume of OPEMPIT source. Mot used fo thIS |ISt StaCk parameters can
ALLOWABLE WALLIES: real, > 0, €= 1000 be edited here
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Options  Utilities  Help

Eile  Analysis  Control

ISC Files

Control | Other
S ouces Half Life -1
MI Mode! Options
Prop. Boundary | Use requlatory default YES
Sensitive B Rural or Urban RURAL
MI Gradual Plurne Rise MO
Census Blocks | Stack top downwash YES
B | Buoyancy indu;ed dispersion YES
Calms processing YES
Meteorology | Missing data processing e}
Cutput |

= Building Downwash
_ Emission Rates ||| 0 building dowrwash?  YES

Depasition and | Lowbound Option?
D epletion

4 |

MO
FARAMETER MAME: LowBoundOption

to ", otherwise itis ignared.

Terrain

Tetrain model SIMPLE
Elevated Receptors Y
Terrain Elevation Units FEET
Averaging times

1-Hour YES
3-Hour MO
S-Hour MO
24-Hour MO
Monthly MO
Period YES
Annual MO

Set ISC run
control
parameters

=18l x|

L >

As you cursor around the
worksheet, the help line describes
the input parameter and cross-
references the ISC manual.

Enter "v" to use the non-requlatory LowBound option for building downwash. This option only applies if 'Include building downwash? is set —

Dillingham Software Engineering, Inc.



Dispersion/Grid Receptors [E=

Specify grid
receptors

[¥] DISPERSION - D:4 HARP! HarpDev'PROJECTS',demo’, STARTUP.ISE 22 -0 x|
File Analwsis  Grid receptors  Opkions  Utilities  Help
_ IsCFies | Include Gridg Flagpole Height (m) i [
Caontral |
eceptor Grid
- acility Mame ACME ARSENIC CORP.
Grid Receptors | Facility 1D 1002 [Origin UTH East {m) 474920.45
County 37 Origin UTM Narth () 36334573 Elevations at gl’ld
Sensiive R Air Basin S0 Origin LT Zone 11 . .
ENSHVE NEEs. District 5D Elevation Uinits FEET coordinates are filled
Census Blocks | - -
Pathway Fec. | Grid Genemﬁtf:ﬂp Pammel::rs | t " in by HARP USlng
1. K. NCFEIMERn Pis = =
Meteorology | Rel. East {m) 21200 1200 100 a5 pUbllc dOmaln DEM
ouput ||| fRel North gm) 1200 1200 100 25 data
MI Receptor Locations and Elevations —7
Depasition and UTII East e
Depletion UTM North -1200]  -1100]  -1000 -900 -B00 -700 57 -A00
1200 0 0 0 i i i A 26.2
1100 0 0 0 0 0 40.5 703 1028
1000 i i i i 33.5 66,7/ . 103.3] 1104
900 0 0 13.7 28.4 50.3 995  107.1 114.8
800 0 0 208 459 72.9 1053  1137] 1203
700 0 0 24.1 &3 B7.1 17 1o7s] 148 1246
BO0 i i 126 83.1 1017 1093[ 1148] 1246
500 22 36.8 67.8 B75] 1017 1038] 1057 113 1203
400 219 43.4 B0.9 89.7 93.7 562 995 1061 1126
300 28.4 &9 g2 85.3 g2 91.8 6.2 a4 1115
200 32.8 4.5 776 77.3 85.3 95.1 102 10a2] 1159
400 481 B5.6 79.8 oo7] o7 v 1192[ 1268[ .
Select buttons to edit other 2
receptors, meteorology, etc. N
I}
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Dispersion/Pathway Receptors

IEDISPERSIDN - D' HARP " HarpDey'" PROJECTS demo'pala.ISC Year 2

[E=

=181 x|

File Analvsis Pathway Receptors

Qptions  Lkilities Help  kest

&I Fathway Receptors
Control | ID' Feceptar Mame

B ouEEs i WWATER ATER SOURCE

= FPASTURE S TURE

[Grid Receptors . (=

Frop. Boundary |
Senzitive Recs. |
Cenzus Blocks |
Pathway Rec. |
b etearalogy |
Cukpit |
Emizzion B ates |

LT East (m)

LITkA Blarth it Elevation (ft) LT Zone Include?

490600 3E30000 12325 11 Y¥ES

490700 3630100 499 11

490300 3B30200 031.5 11 Y¥ES
Flagpale Ht. (m) 0

Deﬁzﬁfﬁi’;ﬁﬂ Multipathway
analysis defines
three possible

pathway receptors

<]

YES
FARAMETER MAME: pasturelnclude
RESERWED FOR FUTURE LISE.

Enter*'to include pasture pathway receptor. Enter M if wou do not inten

The locations of pathway
receptors determine the ground
level concentrations at the
places where the food, drinking
water and fish are impacted.
Some pathways, such as dermal,
inhalation and home grown
produce are only affected by the
GLC at the target receptor.
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Risk Analysis
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Multi-pathway

— Model follows OEHHA Guidelines; calculates cancer, chronic and
acute risk

Point estimate or stochastic analysis
— Monte Carlo simulation
Optional “derived” risk
— Using dominant pathway approach (according to California rules)
Cumulative risk
- Risk from multiple sources and chemicals
Simplified or refined acute risk

- “Simplified” (concurrent max. approximation) acute risk is
conservative and much quicker to calculate

Fully integrated

— Information flows transparently between database, dispersion
analysis and risk analysis

Dillingham Software Engineering, Inc.



Risk Analysis L=

e “What-if" analysis
— User can modify chemical emissions and recalculate risk without
rerunning dispersion model

e Chemical coefficients

— Access database contains chemical-specific coefficients, pathways
and toxicological endpoints. Chemical coefficients database
developed and maintained by CARB and OEHHA.

e Adaptable network model architecture

— User can inspect and/or modify any parameter or uptake distribution
interactively. All equations and uptake factors are stored in external
data files

e Averaging times

- Automatically calculates averages, max. and hourly time-varying
ground level concentrations at receptors for all chemicals from
dispersion results and emission inventory. Five averaging times
required for acute analysis.

e Cancer burden and population exposure

Census data is provided with HARP

Dillingham Software Engineering, Inc.



PMI Report
— Point of Maximum Impact

Risk report options
— Report by by chemical, pathway, source and toxicological endpoint

Contours

— Calculates isopleths of cancer, chronic and acute risk and displays
them on street map

Street maps
— Uses public-domain Tiger data
— Tiger maps are converted to binary for speed and reduced storage

Dillingham Software Engineering, Inc.



Site Parameters [E=

IESitE Parameters {D:"HarpProjects' demo’ projeck.sik) - |I:I|E|

g muzt be provided if the
ige theze values
“afjled then

HrErarameters an

¥ Pasture pathweay enabled pasture pathway iz enab
are not used. |f the pazture pa

there will be no contribution ta risk fro

Wrceﬁ products.
drea [m™2) I

1000 Cows are assumed to get their water fror Site parameters 2l

wolume [k Im— EE:tI:ilSDLDdcated in the pazture. Enter the required to define

Yolume changes per year |1— . pOIIUtant uptakes for
~— _— multipathway
Fraction of conzumed beef from 10 Enter the i S aof beef and dairy food anaIVSIS'
contaminated source by the human = ar that comesz from the
Fraction of conzumed dainy products |1 g BElETLEiEE Pkt S
from contaminated source
Fraction of beef cow drinking water |1 o Enter the fraction of the beef amy '
from pasture water source that comes from the contaminated P For example, these
Fraction of dairy cow drinking water  [1 0 :_Ih;t’ Ezitt:ﬁingtgﬁr =pliilte sone Cil parameters define the
from pazture water sounce :
geometry of the water
Fraction of cows feed from grazing |10 Lows are assumed to ingest grass. which is t bOdy where the cows
az a leafy veqetable grown at the pasture lodg

Feed other than pasture grass is assumed to get drinking water.

uncontaminated.
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Risk Analysis Options

Exposure duration, analysis

method, health effect and site

parameters define a “risk
configuration”

IERisk Reports

Gpnsure Druration

— Receptar:
> Toryear{aT (esident) f* Al receptars
30 year [adult resident) .
9 pear [child resident " Single receptar, enter number-: |5
4B years [adul woarker)
" Standard work schedule [12.5% of 70 years] | [ Sources -
" User-specified years [adult warker] |'||:| & Al sources Reports can be broken down
<—ﬁnal}l3is Method Y " Single source, enter nu by source, receptor, pathway
Mﬂimate and chemical
" High-end Point E stimate — Chemicalz
L Al chemicals
™ Average, High-end and Derived ™ Single chemical, enter number
(Health Effect— )
\F—Eurrwrﬁﬁ(
¢+ Chranic HHI: " Report by source {+ Report BNeceptor
¥ Lo [Saseig] < [T Include breakdown by chemical
Bt e e |F|epn:urt.t:-:t [T Include dozes by pathweay
[ Include UTMs

Calculate | Wiew Fepart FMI/HEN | Site Parameters Hide

Done. Reportwritten to DAHarpProjects\demo\Report.ixdt
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Risk Window

Files Step-Through Analysis  Ex

lheu:eptu:urs ] E mizziogz I ®i0 ] GLC ] Rizk I

IERISK - File: D:\HARP \HarpDev' PROJECTS \demo'\DEMO.SRLC Year 2
Sork Map  AukpS

FReceptor | Type % S Bute Simple
ko NHI HI
829 CEMSUS 2 40E-04 §EIEE-O1 B.2BE+00
F05| SEMSITIVE B 7.82E-01 392E+00
132 GRID 040 7 FFE-M 391E+00
853 CEMSUS E-04 E.92E-01 4. BIE+00
157 GRID E-04 E.35E-O1 B F1E+00
188 GRID / BE-04 B.Z9E-M 314E+00
798 CEMSUS / BE-04 3 E4E-M 1.55E+M
E3| GRID / 1E-05 312E-01 1.58E+01
=i EENSLV 19E-05 3.02E-01 3.18E+00
200 EENS/ JS4E-05 298E-M 2 23E+01
184 GHI}?' B4E-05 2 48E-01 3.37E+00
832 EI—;/ 43E-05  230E-01 3.54E+00
182 D/ F.a0E-05 242E-01 3.29E+00
189 F.23E-05  2.0ZE-O1 340E+00
. 232E-00 1.29E+01
Click on a source or 22801 343E+00
. 221E-01 351E+00
receptor in the tables. TeED 3E7EL00
= = 1.96E-01 EATE+OO
The selected item is e T
highlighted on the 166601 1136401
1.B9E-01
1.¥EE-O1

map.

108

GRID

patal

GRID

1.55E-M

- Map I M ap Optiohs I

Dilution factors, GLC and
risk are displayed in tables

n the map to get
information about a
source or receptor.

The selected item is

A /%)
. .D - o P . . E.I n.\ .‘{
Map shows streets, census blocks,

cancer risk contours, building and
property boundaries, grid receptors

Map can be printed or copied to
Windows clipboard and pasted
into a Word document

UTHE [m) |4?4E|24 TN [m] |35341 a7 Movze IZ::u:nm Tl

2000 auka | 200rm ot | Zoam Map | ‘
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Risk Analysis Step-Through

[l']SI:Ep—Thruugh - | I:Ilil

IMSTRUCTIOMS: follow the stepz by selecting the buttons below in zequence. Read the description bo
determinge if each step appliez to what you want bo do. After each step, return to thiz window by clicking on
the tazk bar at the bottom of the screen, or zelecting Step-Through frop— ' = =

For new users, the step-through
window leads you through each of
the basic steps of risk analysis in
the correct order.

actorz. Only do thiz if vou have selected zocreening mode. [under
Step 4 | Selec] optionz for point estimate analysiz. [Select &nalyziz/Point Estimate from the main Risk
windop menu). Repeat thiz step for cancer, chronic and acute, if applicable.

¥ Cdncer " Chronic ™ Acute

{~ Sthrndard Report Set [jun Cancer, Chronic and Acute Feparts in sequence without pauzing]

Step & | Creat

Step B | Contur results. This will dizplay contours of the risk guantity that was calculated in Step 5. This requires
that fhe dizperzion analyziz waz done uzing a receptor grid. [zelect Analysiz/Contour from the mewu)

Step 7 | Opgn ztreet map file, if the streetz are not already zhowing on the display. [zelect Files/M ap File/0pen
b

p File from the menu)
Step & |

For further analyzis aptions, including Stochastic Rizk, Population Exposure
E ztimate [Cancer Burden). or Refined Max Howrly Rizk, select the appropriate
aption from the Risk window &nalysiz menu.

Pl E] repaort. [zelect Analyziz/PrIAE] from the mewu)

ap prink preview.  From the preview window, zelect File/Print to print to printer, or File/Copp to
lipboard to copy to the "Windows clipboard for pasting into a word proceszzing program. [select
b ap/Freview from the main menu)

Show Risk window

Dillingham Software Engineering, Inc.



Temporal Variation of Acute Risk [E=

The so-called “refined acute” risk analysis
produces a temporal variation of acute
File Statistics Time Series  Weibull Help

CBiGH| Varisbles | Qptions | effect resulting from multiple sources. The
"""""""" acute risk is the maximum value of the
hourly cumulative risk.

Rezponze Time Higtorny

acute hhi

acute hhi {]]

1000 2000 3000 4000 ROon G000 Fi] 2000 3000
Time [hours)

DATA WIND O Min.Time”El.El b . Time||1unnn Serall > ||2n <-S|:r|:|||| Pts Used |a?55
HORIZ. SCALE: Min.Time”D.D E Time||1unnn Scrall -» ||2n <-s.:m||| v Use default scale
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Multipathway Stochastic Analysis [I£E=

T=1B%1

IENETWDRK {D:'\HARP " dey'RISK" network" startup.net)
File Reset Run Continue Single Skep  Distributions  Tools  Log Stochastic analysis using Monte_carlo

ready simulation produces probability density
functions as plots and tables.

Frimary |nput \I Details\l I:Iutput\l

Select variable to plat: Plat I Table I

TOPLEVEL CAMCERRISE.
TOPLEWEL.CHROMICHHI SIMULATION RESULTS [100 trials)
TOPLEVELACUTEHHI v

Y ariable description:

Tatal Cancer rizk. Thiz iz the sum of Curnulative Probabiity

.
inhalation cancer risk. It is the — 1'D__
dimensionless probability of contracting | 0ol CRE e A
_Pll:lt DptiDnS DE. .............. M A IR N ..............

Mumber of bins |1E| 074 LD e

 Probabiity & Cumuletive Probabilty osl [/ N _ In this example, we are
" Trial Count ¢ Cumulative Trial Count '35 """""" """""""" """ 90 percent certain that
¥ ShowLine Symbols Qap oo R SERRREE the cancer risk is below

v Shaow breakdown by chemical EI.3: ........... L . 0 0003 (300 in a ml"ion)
¥ Shaw tatal 0l '

Horz Scae [ wildo SR S

R B 1 ) 0.0 . : : .

Frint Plat | Copy Flat o Elipbnardl 0.0000 0.0005 0.0010 0.0015 0.0020

TOPLEVEL.CANCERRISK

Show B aw Data |

|+ 1 [TESTCHEM1] —#— 3 [TESTCHEM3I] —#—  TOTaL
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Manual Override of Emission Rates [7&E=

[Bir1sK - File: D:\HarpProjects',demo’ DEMD.SRC Year 2 -10] x|

Files sSite Parameters Export  Analysis  Sort Map  AutoSize Grids  Health Table  Admin Stop

Sources ] R eceptars ] Emizzions I #A0 ] GLE ] Rizk, ]

Add Chem Refrezh emizzions rates fram
databaze

Refrezh all chemicals and

Delete Chem o
emizzions from database

Saveds | Open | Pint |

Awerage EMS I b ax EMS ]
faz| dew| pra| stk kult

CAS 103 1015 1056, 7

Abbrew, TESTCHEMZ| [[] &z Ainarg| CeramicFiberz| C
Background [ug/m™3) 1] 0
kLiltiplier 1 1

SEC1 EMS [lbsyr)| 1001
SEC1 EMS [lbsyr)| 1001
SRC 2 EMS [lbsfyr)) 1002
SRC 3 EMS [lbsfyr)) 1002
SREC 4 EMS [Ibsvr)
SECH EMS [lbsvr)

20 15 MISSING

1

2| === =
| P =L | —

— |y = = —
—_

For “what-if’ analysis, you
can edit or scale the emission
rates for any source or

chemical and recalculate risk
Emissions data without rerunning dispersion.
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Manual Override of GLCs [E=

I}]Stuchastic and Multipathway Details =10l x|
File Reports Export RBun Sike Parameters  Distributions  Toaols  Log
ready =]
[
Frirary lnput I Stochastic Output ] Advanced [Metwark Details) I For a particular receptor, you
Scenario I Chermizals I S ampling I have the Option Of manua"y

| swe | open || ©Ntering the ground level
| concentration and
recalculating risk.

Select Target Receptor and Update GLC

&dd Chem I Delete Eheml << shift column Ieftl zhift colurmn right = > I

Shatus: |cnncentratinns for recephor 209

—7

Cas 103 1015 1056 / 02
Ahbrey. TESTCHEM3| [D] Az dinorg | CeramicFibers = ESTCHEM)| Az c
b lkipat by ? T'es 'es Mo g Tes Mo
GLC Average [ugim”™3] 0. 000E +00¢ 2974E-03 ) 0.000E+00  5.943E-02

GLC b asiraumm [ugdm ™3] 0.000E +00 1. 783 +01 . 000E +00 0.00CE+00  8.9714E+02

GLC Dirinking *ater (ug/m™3] (0.000E +00 (0. 000E +00 0.000E+00 0.000E+00

GLC Pasture [ugdm™3] (0. 000E +00 (. 000E +00 0.000E+00 0.000E+00

GLLC Fizh [ua/m™3] 0.000E +00 (.000E +00 0.000E+00  0.000E-+00
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Multipathway Network Details

File Reset

ready

+...151...I%1

Il

The multipathway network

IENETWDRK {D:\HARP " dey'RISK" network" starky - |I:I|5|
Run Continue  Single Step  Distributiony CAN be naV|gated in Outhne
form -
Frpfiar |nput \I Details\l Elutput
B TOPLEVEL [subret]

--------- CAMNCER RISK [sum)
--------- INHALATIONCAMCERRISE [= Barameters 1
--------- INHALATIONPOTEMNCY [chemlo
......... INHALATION [surm) parameter name type lsouce Malue i«
- BREATHINGRATE [subnet) i TOF SUBNET
......... ORALCAMCERRISK [2um) 2| GLCTARGET INPUT EXTERQAL 1.0000
......... QORALPOTEMCY [chemlaokup] 3| GLCORIMEINGWATER IMPUT EXTERMAL 1.0000
......... ORALDOSE [sum) 4| GLCPASTURE IMPUT EXTHRMAL 1.0000
......... DRIMEINGWATERDERPOSITION 5| GLCFISH INPUT EXTERMAL 1.0000
- DRINKING [subnet] B| EXxPOSUREDURATION CONTROL ExTERMAL F0.0000 e
- SOIL INGESTION [subret] | ANALYSIS COMTROL EXTERMAL CAMCER
- SOILDEPOSITION [sum) 8|'"WORKERRESIDENT COMTROL E=TERMAL RESIDEWT
= FOOD [subnet] S DISTRIBUTION CONTROL ExTHRMAL STOCHASTIC

b SUM_FOOD_DOSE [summ 10| AGEGROUP COMTROL EXTEQMAL ADULT

....... YEGETABLE [subret] 11| CaS CONMTROL  EXTERMAL 0.0000E+00

....... ANIMAL [subnet) 12| CAMCERRISEK. OuUTPUT  REF [rot zet)

....... FISH [subnet] 13| CHROMICHHI OUTPUT  REF [rict zet)

. ......... FI:II:IDP'&'TH A4 A1 1Tl O ITON T I'IEF / |:|t SEt]

--roooresiy. All multipathway parameters
r]-- MOTHERSMILE. [zub .
......... pervaL sesorer| €@n be manually edited and (ot set]
- ORGAMSYSTEMS (3 1 i (ot zet]
 PRSTURE tobre saved, including upt_ake e inot sel]
--------- cHronicansLvsly factors and probability _ILI
--------- ACUTEAMALYS] . . .

distributions :
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PMI Report

Prink

] 4]

Zoom  Prewvious page Mexk page First Page Last Page Exit

1"

s Q|-

=101 x|

FILE: D:\HARP\HarpDew', PROJECTS Vdemo W Rep FMI.cxt

BEECEPTORS WITH HIGHEST CANCER PISE

BEEC TYPE CANCER CHECONIC
let  GRID 8._3ZE-0% 2. 41E-01
211 CENBTS 7. 7ZE-05 Z.E3E-0L1
Z&0  GRID 7.07E-05 z.17E-01
204 CEMNSTIS & _35E-05 1.8E5E-01
222 CENEUE & 2EE-05 1.92E-01
261 GRID & 30E-05 1.87E-0OL
51z CENSUS & 17E-05 1.77E-0OL
286 GRID L_8ZE-05 1.7eE-0OL
lée  GRID L.3EE-0& 1.53E-01
87  GRID L.l1E-0& 1.42E-01
BECEPTORE WITH HIGHEST CHRONIC HHI
EEC TYPE CANCER CHECONIC
let  GRID 8._3ZE-0% 2. 41E-01
811 CENSUS 7.TEZE-05 2. 23E-01
Z&0  GRID 7.07E-05 z.17E-01
833 CENBTS & . 36E-05 1.93E-01
Z&6l  GRID & 20E-05 1.27E-0L
804 CENSTUS & 35E-05 1.85E-0L
51z CENSTUS & 17E-05 1.77E-0OL
286 GRID L_8ZE-05 1.7eE-0OL
lée  GRID L.3EE-0& 1.53E-01
131 GRID L.03E-05 1.44E-01
BECEPTORSE WITH HIGHEST ACUTE HHI

EEC TYPE CANCER CHEONIC
511 CENSUS 7.TZE-05 2. 23E-01
165 GRID 5._3ZE-05 Z.41E-01
glz CENRTS &.17E-05 1.77E-01
204 CENBTIS & . 39E-05 1.85E-01
191 GRID L _0ZE-05 1_44E-01
122 GRID 4 _ 2ZE-0& 1.25E-0L
8z0 CENSUS 3.7SE-05 1.05E-0L
g2 GRID 3.Z4E-05 S_09E-0Z
122 GRID 4 _159E-05 1.19E-01
213 CENRTS 3.99E-05 1.13E-01

ACUTE

1. 51E+01
. E4E+01
- B3E+00
31E+01
22E+00
O3 E+00
34E+H01
TIE+O0
_4EE+00
- B3E+00

[ oI ST S SO S ST ST

ACUTE

1. 51E+01
. SaE+01
- B3E+00
23E+00
0ZE+00
31E+01
34E+01
TIE+O0
_4EE+00
1EE+01

IS ST S U ST ST

ACUTE

1. 54E+01
. S1E+01
. 34E+01
J1E+01
12E+01
01E+01
01E+01
&3 E+00
. 54 E+00
_43E+00

WA e

UTHE

474650
474584
474150
474544
47428 E
474250
474714
474250
474750
474350

UTHE

474650
474634
474150
4TdFEE
474280
474544
474714
474250
474750
474750

UTHE

474654
474550
474714
474544
474750
474580
474531
474550
4743850
474793

TUTHMH

3834300
2634323
2633000
3E34ET9
2E3EBZE
633200
SE3d4z49
3833800
2634300
2633800

TUTHMH

3834300
S3E34323
2633000
63z E
2E3E900
303479
SE3dz4D
3833800
2634300
2634200

UTHHN

SE343ES
SE34300
E3drd43
63473
3E34z00
2E34z00
3634107
SE3d4e00
3834200
2634120

=

Point of Maximum Impact
report. Receptors are sorted
in descending order of cancer,
chronic and acute risk.

5
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Risk Report

Print  Zoom Prewious page Mexktpage FEirsk Page Last Page Exit

4

25 @ |-

CHEM
oool
Qo0z
o003
o004
oo0s
000
ooo?
ooos
aoos
oo1o

Kl

CAZ

102
1015
1056
7440433
10z
1017
101
10l&
185402399
47401

BECEPTOR 16L&

CHEMICAL CROSS-DREFERENCE TAELE

AEEREVIATION
TESTCHEMS

[D] A= finorg
CeramicFibers
Cacmivm
TESTCHEMZE

A= cupdi|oro)
TESTCHEM1

A= cmpd i inordg)
Cr (VL)

B0

CAMNCER PISE FEPORT

SOURCE 1 DOZES BY PATHWAY (mo/lo)
CHEM IMHAL DEEM Z0IL
oool 2_57E-07 4. 51E-0% 1.40E-02
oooE  7_17E-07 E.17E-08 1_87E-07
0003 O0.00E+00 O.00E+00 0.00E+00
ooo4 4 _78E-10 3.62E-13 1_ZEE-10
o005 1. 43E-0& &.77E-0% 1.88E-0S8
ooogs 7.17E-02 0. 00E+00 0.00E+00
ooy 0.00E+00 0. 00E+00 0.00E+00
o002 O.00E+00 O.00E+00 0.00E+00
o002 0_00E+00 0. 00E+00 0_00E+00
00l0 O.00E+00 O.00E+00 0.00E+00
SOURCE 1 RISE EY PATHWAT

CHEM IMHAL LDERM S0IL
oool 2.57E-05 4. 51E-10 1.40E-039
000z 2.61E-0& 2. Z8E-02 E.20E-07
000z 0.00E+00 0. 00E+00 0.00E+00
o004 7.17E-0%2 0. 00E+00 0.00E+00
ooos 1.43E-07 &.77E-10 1.86E-09
oo0s  O.00E+00 0. 00E+00 0.00E+00
0007 0_00E+00 0. 00E+00 0_00E+00
0003 O0.00E+00 O.00E+00 0.00E+00
o003 O.00E+00 0. 00E+00 0.00E+00
0ol0  O.00E+00 O.00E+00 0.00E+00
EOM 2.8cE-0& 2. 37E-02 E.23E-07

POLLUTANT MAME
TESTCHEIMZ

[['] Arsenic compoamds

Ceramic fibers (man-made)

Cadmivm
TESTCHEME

Arzenic compouatds (other than 3

TEESTCHEML

Arzenic compoutds (inorganic)
Chromium, hexawalent (4 compoir]

Oxides of sulfur

HMOTHEER FIZH
3. 04E-08 1.04E-02
0. 00E+00 7_7S9E-03
0. 00E+00 0_0O0E+00
0. 00E+00 4_7EE-10
4 11E-08 1.58E-03
0. 00E+00 0_00E+00
0. 00E+00 0_00E+00
0. 00E+00 0_00E+00
0. Q0E+00 0_00E+00
0. 00E+00 0_0O0E+00

MOTHER FIZH
3. 04E-0% 1.04E-032
0. 00E+00 1.17E-02
0. 00E+00 0_00E+00
0. 00E+00 0_00E+00
4 11E-0% 1.5cE-02
0. 00E+00 0_00E+00
0. 00E+00 0_00E+00
0. 00E+00 0_0O0E+00
0. 00E+00 0_00E+00
0. 00E+00 0_0O0E+00
7. lEE-0% 1_4ZE-02

TATEE.

PEZE-07
_E4E-07
. O0E+00
_36E-10
.31E-0&
. O0E+00
.O0E+00
. O0E+00
_J0E+00
. O0E+00

TATER

. TZE-03
.21E-07
.O0E+00
. O0E+00
.31E-07
. O0E+00
_O0E+00
. O0E+00
. O0E+00
. O0E+00
.Z0E-0&

o T I e e o BN

FOOOoOOORFOORFF

{inorganic)

[Deleted/Obsolete Emittent ID]

VEG

.10E-05

ZOE-08

.OO0E+00
-41E-09
.47E-05

OCE+00

.O0E+00

OCE+00

.DO0E+00

OCE+00

VEG
10E-06

.ZBE-0&

OCE+00

.O0E+00
.47E-08
.O0E+00
-O0E+00
.OO0E+00
.OO0E+00
.OO0E+00
.E4E-08

DATEY

GEE-03
_3EE-02
_O0E+00
_47E-10
J1TE-0E
_O0E+00
_O0E+00
_O0E+00
_Q0E+00
_O0E+00

DATEY

BZE-02
0ZE-02
_O0E+00
_O0E+00
J17E-02
_O0E+00
_O0E+00
_O0E+00
_O0E+00
_O0E+00
.41E-02

EEEF

.OZE-07

O0E-08
O0E+00
&7E-11
45E-07
O0E+00

. O0E+00
. O0E+00
. QOE+00
. QOE+00

EEEF

. 0ZE-08
. 3EE-07

QOE+00
O0E+00
45E-08

. O0E+00
- O0E+00
. QOE+00
. O0E+00
. OOE+00
. G0E-07

CHICE

.80E-10
_Z8E-10
-O0E+00
_E3E-13
.85E-10
-O0E+00
-0O0E+00
-O0E+00
_Q0E+00
-O0E+00

CHICE

.S0E-11
.Z24E-03
-0O0E+00
-O0E+00
.85E-11
-O0E+00
_O0E+00
-O0E+00
-O0E+00
-O0E+00
.21E-03

I

. OsE-03

1EE-08
O0E+00
BlE-12
45E-08
O0E+00

- O0E+00
- OOE+00
- O0E+00
- OOE+00

I

. 0eE-0%
. TEZE-02

Q0E+00
O0E+00
45E-02

- OOE+00
_ O0OE+00
- OOE+00
- OOE+00
- OOE+00
. 97E-02

Lo I I e Y S s o O 5

| o e e e e e Y e e Y i

EGGE

-4 5E-10
_OEE-03
-OOE+00
_B5E-13
.7EE-10
-OOE+00
-O0E+00
-OOE+00
_QOE+00
-OOE+00

EGG

.45E-11
.EZE-03
-O0E+00
-OOE+00
.7EE-11
-OOE+00
_OOE+00
-OOE+00
-OOE+00
-O0E+00
E1E-03

. O0OE+4
. OOE+

. 132E-
-
_"|_I

Mmoo oOkROoOOoO K

This example report shows risk broken
down by pathway, chemical and source
for a single receptor.

19E-
BEE-
O0E+
00E+
E0E-
00E+
00E4_
00EA
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Programmed Distributions [E=

Distribution
Edit  Print

Copy  Repork  Exit

Select a distribution from the list: Diigtribution parameters

BR_CHILDDISTRIBUTION -
B ADLILTDISTRIBLITICMN ]

WIR_CHILDDISTRIBUTION ME&AM [mu): 1
WIR_ADULTDISTRIBUTION STOW [sigma): 1
LEAFY_CHILDDISTRIBUTIOMN ALPHA: 31.2700
LEAFY_ADULTDISTRIBUTION EETA: 2.4E00
EXPOSED_CHILDDISTRIBUTION ;I LOC: 1932.9300 j

Shape: DISTRIBUTION -
SHAFE: GaML

adults

breathing rate distribution for adults use for ;I ™ Probability density

% Cumulative Probability

;I bl . ¥ walue |‘||:||:||:| [~ Automnatic

Curnulative Probability

ER_ADULTDISTRIEUTION Distribution

1.0

0.7

|:|.5:
|:|.4:
0.3
0.2
01/

st
081

06t

Probability distributions of uptake
O P TP SPUPSPTPE SU factors are used for stochastic analysis
[ L ....... ....... ....... ....... ...... (Monte Carlo simulation)

0.0

0 100 0o 300 400 500 &0OO 700 800 300 1000

BR_OUTPUT [UMITS: LAkag-d))
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